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RECYCLING 


Every time you throw away a paper 
wrapping from a candy bar, a piece of 
wire, banana peel or any other solid object, 
no matter how small, you are adding 
another bit to the total solid wastes gener- 
ated by the 200 million people in the 
United States. It has been estimated that 
each of us contributes about 54% pounds 
a day toward the piles of solid waste that 
accumulate in our cities. 


What are solid wastes? They are any 
solid substances that we discard as un- 
wanted or useless. 


The solid wastes we as consumers are 
directly responsible for—garbage, empty 
cans and bottles, newspapers, plastic 
wrappings, garden wastes, old clothing and 
the like—are classified as urban wastes 
and result from our daily living. They are 
the discarded materials that are gathered 
and carted away to be buried or burned, 
and also those that litter the streets and 
parks, such as abandoned cars, old tires 
and miscellaneous containers blighting the 
countryside. 

Most of the solid wastes after collection 
are thrown into open dumps, incinerated 
or compacted and covered in sanitary 
landfills. A small part is made into com- 
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post. Over 90 percent of these wastes are 
disposed of unsatisfactorily in open dumps 
or outmoded incinerators. Because of the 
pollution they create, open dumps and out- 
moded incinerators are being phased out 
as rapidly as possible. 

Sanitary landfills and modern inciner- 
ators with air pollution control are satis- 
factory disposal methods. However, land- 
fill sites are becoming scarce in many 
urban areas. Incineration is expensive and 
will become more so as more stringent air 
pollution control regulations are imposed. 
Also, even after refuse is incinerated the 
remaining ash must be disposed of in a 
landfill. 

Composting serves a useful purpose, but 
the market for it is limited and many com- 
posting operations have failed due to lack 
of markets. 

About one-fifth of all residential solid 
wastes consists of paper and packaging ma- 
terials, a condition brought about by our 
affluent hurried lifestyle in which con- 
venience has become of prime importance. 
Unless we change our mode of living and 
thinking, packaged items will not decrease 
but increase. Can we stem the tide of such 
solid wastes? This is a question, complex 
and intricate, which remains to be 
answered. 


In addition to urban solid wastes, 
quantities of refuse are generated by in- 
dustrial, mineral and agricultural opera- 
tions that accumulate unusable by-prod- 
ucts. And these too must be disposed of 
somehow. 

So the problem we now face is what to 
do with the mountains of discarded ma- 
terials that are growing bigger each day. 

Most environmentalists feel that re- 
cycling is the only solution to the solid 
waste crisis. Instead of burying and burn- 
ing away waste materials, we should re- 
use them over and over again. Reclaiming 
and recycling refuse would eliminate the 
disposal problem and conserve natural re- 
sources. 

Recycling is not a new technology. 
Paper, metals and textiles have long been 
recycled within these industries which 
reuse the clips and tailings, the left-over 
pieces that accumulate during the manu- 
facturing process. But only a small portion 
of the waste from secondary sources— 
materials that were used, discarded and 
collected—have been recycled. This is be- 
cause the cost of collecting, transporting 
and sorting the discarded materials for 
processing is often too great to make re- 
cycling of them worthwhile. 

However, by involving the public, re- 
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cycling of various secondary materials can 
be reduced in cost and greatly expanded. 
Collection programs have already been 
started in different parts of the country 
by some industries and are operating suc- 
cessfully. 

In this unit are specimens of some types 
of recycled materials which will help you 
understand what recycling is all about. 

First identify your specimens. 

PAPERBOARD—Gray _ stiff paper 
(cardboard); used for packaging; made 
from recycled paper. 

NEWSPRINT—Thin | grayish paper; 
made from deinked recycled newspapers. 

STATIONERY—White; 25°94 rag con- 
tent (textile recycled); 3 x 5 inches with 
corner clipped. 

STATIONERY—White; 100% _ rag 
(cotton recycled); 3 x 5 inches. 

BOND PAPER—White; from recycled 
paper; 3 x 5 inches with imprint. 

CLOTH—Recycled wool. 

ALUMINUM—Pieces of waste shredded 
aluminum; in polyethylene bag. 

The recycled papers and wool cloth 
were obtained with the cooperation of the 
National Association of Secondary Ma- 
terials Industries, Inc. (NASMI), New 
York City. This organization has long 
been associated with reclamation and re- 
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use of waste materials. On page 2 is the 
recycling emblem created by the Associa- 
tion for use by any industry or organiza- 
tion wishing to indicate that their product 
contains recycled materials. 


PAPER 


The paper industry in the United States 
has been involved traditionally in reusing 
wastes since its beginning some 300 years 
ago. The first papers were made from old 
rags, so the industry essentially was 
founded on recycled materials. 

Today, most of the paper, of course, is 
made from trees. Close to 60 million tons 
of paper are used each year and of this 
total about 20°% is reclaimed and reused, 
while 70°% is discarded as solid waste to 
be incinerated, buried in landfills or other- 
wise disposed of. The balance consists of 
permanent products, such as books and 
building materials. 

Waste paper used for recycling includes 
newspapers that are separated from other 
household solid wastes and collected by 
Boy Scouts and other local organizations, 
and also papers obtained through dealers 
who sort and bale waste paper gathered 
from retail stores, office buildings, print- 
ing companies and other establishments. 
Such paper is called “paper stock.” 
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The largest proportion of waste paper 
consists of used corrugated and other 
paperboard boxes and clippings. About 
25° of all corrugated boxes are repro- 
cessed. 

Next come newspapers and then high- 
grade paper from printing and converting 
plants. Of all the newspapers printed, 
about 23°% are recycled. 

Most paper, as you know, is made of 
cellulose fibers from different species of 
trees. Chemically, cellulose is an insoluble, 
inert and stable complex organic com- 
pound. It can be repulped many times 
without disintegrating. The fibers may be- 
come shorter and more compact, but are 
not chemically changed. Paper, therefore, 
is one of the most reusable materials. Re- 
cycled fibers contribute to the stability and 
opacity of papers and are often used in 
the best grades. 

The waste paper collected from various 
sources is separated from foreign sub- 
stances, sorted, graded and baled by paper 
stock processors for recycling by paper 
mills. The paper is sorted into 46 grades 
and paper manufacturers select those most 
suitable for their purposes. The Paper 
Stock Institute of America, a division of 
NASMI, establishes the specifications, 
which are accepted as the standard 
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throughout the world. 

At the mill, the paper is first placed in 
the hydropulper, a giant cooking vessel 
where any wax or plastic is melted and 
washed away. The paper is also deinked 
and any adhesive coatings are removed. 
At least eight bathing processes are 
necessary to complete the cleaning and 
refining. The paper breaks down into a 
pulpy mass during the hydropulping. 

The pulp 1s pumped through a separator 
to remove various foreign matter and 
heavy materials. Then it is pumped 
through a filtering system where the fibers 
are screened to a uniform size. When the 
fibers are finally completely cleaned, 
sorted and refined, they are ready for 
papermaking and stored as pulp until 
needed. 

The recycling of waste paper involves 
many factors. First of all, the supply must 
be reliable and economical, since by far 
the greatest expense in recycling waste 
materials is in the collection, sorting and 
transportation. Most of the waste paper 
accumulates in urban areas, but the mills 
are usually far removed from cities and 
towns. 

Another aspect to be considered is its 
demand. There is an infinite quantity of 
waste paper for recycling, but there must 
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also be a market for it. Most of the re- 
claimed paper is recycled into paperboard, 
but there is a limit to how much of it 
can be used. 

Thus, for the successful reuse of re- 
claimed paper wastes, new uses for the 
material must be developed, such as con- 
struction materials, and the market for 
products that can be made of waste paper 
must be expanded. 

Experiment 1. Can you think of 
possible uses for recycled cellulose fibers? 

The importance of recycling waste paper 
can be understood when you realize that 
each ton of paper stock is equivalent to 
17 full-grown trees and frees 3%4 acres 
of forest land for other productive uses 
for one year. 

At present the quantity of recycled paper 
saves 200 million trees every year. If the 
use of waste paper can be increased to 
50°%, it would mean the saving of 500 
million trees a year. 


PAPERBOARD 


The most important product of recycled 
waste paper is combination paperboard 
which is usually made of a variety of re- 
cycled fibers. Combination paperboard is 
used in large quantities to make folding 
cartons, rigid boxes, fiber cans, posters 


10 


and book covers. 

Experiment 2. Examine your specimen 
of paperboard. It is the type used for 
packaging purposes. Note its thickness 
and rigidity. Tear it. Does it tear easily? 
Note that it is resistant to tear. 

The Container Corporation of America, 
Chicago, Illinois, which supplied your 
specimen has been recycling waste paper 
into new paperboard packaging material 
for close to 50 years. It is today the second 
largest manufacturer of paperboard and 
the largest collector and recycler of waste 
paper fibers in the United States. 

The paperboard is composed of a variety 
of grades of waste paper and a small pro- 
portion of virgin pulp. 

Experiment 3. Examine the fibers 
along the torn edge with a magnifying 
glass. Note that fibers of various lengths 
make up the paperboard. 

In the manufacture of paperboard, the 
pulp is mixed with water and diluted 
to a thin slurry. The desired proportion 
of virgin pulp is added to the diluted pulp 
at this time. The mixture 1s then dis- 
tributed in a thin layer on a continuous 
wire mesh to form a continuous sheet of 
fibers which is passed into pressurized 
dryers. The thin layers of fibers are 
combined to form sheets of paperboard of 
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the desired thickness. 

The water used in the process is cleaned 
and purified and recycled over and over 
again. 

Experiment 4. Examine the paperboard 
box in which this unit is packaged. It too 
contains recycled paper. 

The cardboard boxes in which soap 
powders, scouring pads or apparel are 
packaged and the thousands of other paper 
containers of consumer products found in 
the supermarkets, drug stores and depart- 
ment stores are more than likely made 
partly or completely of recycled paper 
fibers. The tube at the center of a roll 
of tissue or aluminum foil 1s also made 
of combination paperboard. 


NEWSPRINT 


Experiment 5. Examine the piece of 
newsprint in your unit. Compare it with 
the paper used in your daily newspaper. 
Does it look and feel the same? 

The specimen was contributed by the 
Garden State Paper Company, Garfield, 
New Jersey. This company was estab- 
lished in 1961 for the specific purpose of 
recycling newsprint. The company de- 
livers newsprint by truck each day to its 
customers and the trucks return full of 
used newsprint for reprocessing. 
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The waste newsprint is deinked and 
processed into new newsprint at the plant 
overnight for use the next day. About 
350,000 tons of newsprint is recycled each 
year by the company. 

To be economically feasible, about 300 
tons of newsprint per day must be readily 
available. Such mills, therefore, must be 
located near large cities, such as New 
York, Chicago and Los Angeles. 

Over nine million tons of newsprint 
are being used each year throughout the 
nation and about 23°% of this is collected 
and reused by various companies. 

Experiment 6. The lignin, a highly 
insoluble substance that holds the cellular 
walls of plants together, is not removed 
from fibers used for newsprint and other 
low-grade papers. The paper is, therefore, 
grayish in color and will soon turn yellow 
if it is exposed to the sun for only a short 
period. 

Cut off a piece of the newsprint and 
place it in the sunlight outdoors. Note that 
it turns yellow within a few hours. 

Experiment 7. Tear a corner of the 
paper. Observe that the fibers are short 
compared to those of the paperboard. The 
short fibers make it much less tear re- 
sistant. 

Newspapers discarded each day can be 
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readily reclaimed with community co- 
operation. Several pilot programs have 
been instituted for the collection of old 
newspapers, notably the newspaper salvage 
project of Madison, Wisconsin. This pro- 
gram showed that recycling of newsprint 
can be economically feasible with public 
participation. 

It is estimated that about 50°% of the 
waste newsprint can be recycled, but with 
newsprint too, the amount that is recycled 
will depend largely upon how much of it 
can be used. One factor limiting the 
market for used newsprint is that the 
quality of recycled paper depends upon 
the quality of the waste paper. It is im- 
possible to produce high-grade paper from 
low-grade paper. 

Possible outlets other than to newspapers 
include manufacture of building papers 
and boards such as gypsum liners, molded 
pulp items, drainage pipes, tissues and 
toweling. 


BOND STATIONERY 


Fine papers such as bond stationery can 
also be produced from recycled waste 
papers. 

Experiment 8. Feel the fine bond 
paper with the imprint. Note its smooth 
texture. This paper is made completely of 
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recycled fibers and is a product of the 
Bergstrom Paper Company, Neenah, Wis- 
consin, which supplied this specimen. 

To make the finer grades of paper com- 
pletely or partially composed of recycled 
paper, the waste paper must also be of 
finer grades. Thus, high-grade tabulating 
cards, ledger paper, envelope clippings and 
other papers of similar quality are selected 
for this purpose. 

In the better grades of paper the in- 
soluble lignin has been separated from 
the cellulose fibers usually by the sulfite 
process. In the sulfite process the wood 
chips for making pulp are cooked under 
pressure at high temperature in a solution 
of calcium, sodium, ammonium or mag- 
nesium sulfite and sodium dioxide to re- 
move the lignin. The pulp thus obtained 
is almost pure cellulose. The pulp is 
bleached and sent through screening and 
cleaning operations into the beating rooms 
to separate the fibers. The pulp is now 
referred to as paper stock and is passed 
through rotary devices known as refiners. 
The refined paper stock is then diluted 
with large volumes of water and pumped 
to the paper machine where it is fed onto 
an endless moving screen in thin layers 
and dried into sheets of pulp. 

From this point on, the treatment of 
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new paper and recycled paper does not 
basically differ. 

After waste paper to be recycled is 
cleaned and deinked, it too is made into 
a pulp and formed into dried sheets. 

The pulp in either case is used to pro- 
duce papers of different textures and thick- 
nesses. 

Experiment 9. Compare the bond 
with any fine paper in your home. Note 
that you cannot tell which papers contain 
recycled materials and which do not. 

Papers made of recycled fibers are 
physically more uniform and less mineral 
filler is needed to produce opacity. They 
also accept clays used in papermaking 
more readily. 

Because reclaimed fibers contribute cer- 
tain desirable qualities to paper, they have 
been added to new fibers for many years 
in the manufacture of many types of paper. 
Recycling, thus, is an essential part of 
the paper industry. 

Papers of good quality, such as bond, 
when made of 100°% recycled fibers can 
sometimes be slightly more expensive than 
those made from virgin fibers. 


STATIONERY—100% COTTON RAG 


Most papers today are made of cellulose 
from trees, but originally, before a process 
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for removing lignin from wood was dis- 
covered, cotton rags were the principal 
source of fibers for papermakers. Because 
fibers from trees could be much more 
economically obtained and were much 
more abundant, wood-fiber paper soon re- 
placed rag paper, for most purposes. 

However, because rag provides softness 
with strength and flexibility to paper and 
more body, it is still preferred in the 
manufacture of more expensive stationery, 
documents, and other high quality 
specialty papers. 

Experiment 10. Examine your speci- 
men of stationery made of 100°% rag. All 
the fibers in this paper are recycled cotton 
fibers. If you tear a corner of the paper 
you can see the fine fibers of cotton. 

Waste cotton cloth for making this 
paper is obtained from textile manu- 
facturers and retail sources. Some may be 
purchased from dealers in old rags, but 
because so many of the textiles today are 
blends of various fibers, natural and man 
made, sorting cotton fibers from used 
clothing fabrics has become very difficult. 

The cotton cloth to be recycled is 
shredded and processed to remove dyes 
and foreign materials. The fibers are 
bleached and then treated in much the 
same way as wood fibers to make the 
paper. 

17 


STATIONERY—25% RAG CONTENT 


Experiment 11. Feel the specimen of 
stationery containing 25°% recycled textile 
—the rest of the paper consists of wood 
pulp. 

Compare it with the stationery contain- 
ing 10094 rag and also with the bond 
made of 100°% recycled waste paper. What 
differences do you see between them? 

The rag in the 25% rag stationery is 
usually pure cotton but can contain fibers 
derived from various types of cloth. You 
can see that mixed recycled rag too can 
produce a very fine paper. 

Both, the 100%, rag and) 25° «rag 
stationery papers were provided by the 
Rising Paper Company, Housatonic, 
Massachusetts. 


BOOKLET—RECYCLED BOND 


Experiment 12. Observe the paper used 
in this booklet. It is 100°4 recycled paper 
made from waste papers that once could 
not be recycled for use in fine bond 
papers economically. Milk cartons, paper 
cups, food packages and other waste papers 
that were wax- and film-coated compose 
this paper. 

Notice its fine texture and smoothness. 
Observe its uniform color. 


The paper was produced by the Poly- 
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Solv process. In this process, plastics, 
waxes, inks and adhesives are dissolved 
from the paper in a closed system that 
does not pollute the air or water and uses 
its non-fiber residue as a fuel source. 

The wax- and plastic-coated waste 
papers are shredded and “dry cleaned” 
under pressure with superheated solvents. 
This cleaning is repeated three times in 
order to remove all the plastics, waxes 
and other contaminants from the fibers. 
The dry-cleaned fibers are then processed 
into paper by conventional papermaking 
methods. 

The solvent for dry cleaning the paper 
is reused after the contaminants have been 
removed. The plastics and waxes in the 
residue, which are petroleum derivatives, 
are blended into a high grade fuel oil. 


WOOL 


Some 300 million pounds of woolen 
clippings and discarded clothing are re- 
claimed and recycled each year to meet 
the demand for low-cost woolen materials. 
Because wool production in the United 
States has not kept up with population 
increase, the price of clothing and other 
products made of virgin wool has become 
too expensive for many families. 

Experiment 13. Examine the repro- 
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cessed wool cloth in your unit. Notice its 
softness and attractive weave. Your speci- 
men was supplied by Eastland Woolen 
Mills, Corinna, Maine. It is a pure wool 
fabric made from reprocessed wool. 

Reprocessed wool has the same char- 
acteristics and properties of new wool. 
Examine the fibers with a magnifying 
glass and note that they are curled. This 
characteristic of wool fibers gives the ma- 
terial its insulating properties. The air 
is trapped in the fibers in the closely woven 
cloth forming tiny pockets of dead air 
that keep out the cold and keep in the 
warmth for the wearer. This curled nature 
of the fiber also provides elasticity and 
porosity to the fabric, qualities important 
in clothing materials. 

Wool is classified into three types: 100°% 
wool (new), reprocessed and reused. 

The raw material for reprocessed wool 
like the specimen in your unit comes from 
wool clippings left over from manufactur- 
ing operations. Discarded wool clothing 
is the primary source of reused wool stock. 

Both wool clippings and discarded wool 
clothing are carefully sorted into more than 
200 classifications each before they are 
woven into new cloth. 

To prepare fibers for reused wool, the 
discarded clothing is first divided into 
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those in good condition and those in poor 
condition. Clothing that is badly soiled, 
burned or moth-eaten is not made into 
fabric but used to make roofing material. 

The usable discarded woolens are 
further grouped. Knitted materials are 
separated from woven goods, and woolens 
from worsted (the long straight wool 
fibers). Cotton pockets and linings are 
removed. The wool is then sorted by color 
to permit the use of the materials without 
removing the dyes, a process that weakens 
the fibers. 

After sorting has been completed the 
groups of discarded clothing are placed 
in a machine that “picks out” the fibers 
to produce wool stock. 

Clippings from the cutting tables to be 
made into reprocessed wool are sorted 
and graded in a similar manner. 

All wool cloth, whether 100°% wool, 
reprocessed or reused is woven in the 
the same way. 

The wool stocks are blended to pro- 
duce long, lightly twisted strands of yarn. 
The yarn is then woven into cloth. The 
woven material is washed repeatedly for 
one and one-half hours in warm water to 
remove any nonwool matter and to shrink 
it. After it has been thoroughly washed it 
is dried in an oven at 240 degrees. Finally 
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the cloth is sheared to produce an interest- 
ing finish and pressed. 

Reprocessed and reused wools find use 
in winter clothing, gloves, caps, carpeting 


and blankets. 


ALUMINUM 


If you look in your kitchen cupboards 
and drawers, in the refrigerator or freezer, 
you will find a surprising number of 
objects made of metal which will 
eventually end in the solid waste stream— 
food and beverage cans, aluminum foil, 
disposable aluminum pie plates and trays. 
Pots and pans too may finally become 
solid wastes. 

Of residential, commercial and industrial 
solid wastes generated each year, packag- 
ing materials of all types compose about 
13.3°%. Almost half of this consists of 
paper and the rest of metal, glass, wood, 
textiles and plastics. By weight 90°% of 
all metal packaging is steel and most of 
the remaining 10°/ aluminum. 

The people in the United States dispose 
of some 50 billion metal cans, both steel 
and aluminum, annually—250 cans per 
person per year. And the quantity is in- 
creasing. Container disposal thus is be- 
coming a greater and greater problem. 

Both steel and aluminum cans are 
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already being recycled, but not yet in 
sufficient quantity. Use far exceeds reuse. 

To meet this problem, the Reynolds 
Metals Company of Richmond, Virginia, 
has established centers for collecting all- 
aluminum beverage cans in various cities 
throughout the nation. [In 1970, 80 
million cans were collected and recycled. 

Aluminum is one of the most abundant 
metals on the earth and is found in the 
ore bauxite as aluminum oxide. It is 
lightweight, nontoxic and does not cor- 
rode, making it a most suitable metal 
for food and beverage containers. 

Most aluminum is alloyed. After the 
pure aluminum is extracted from the ore, 
a small quantity of some other metal, 
such as copper, magnesium, silicon or 
zinc, is added to provide desirable proper- 
ties such as hardness and strength. 

Aluminum is comparatively easy to re- 
process from all-aluminum cans, foil and 
other disposable aluminum products and 
has high scrap value—$200 per ton as 
compared to $20 per ton for steel cans. 
There is therefore more interest in re- 
claiming aluminum containers than those 
made of steel. 

The operation used for the reclaiming of 
aluminum cans is similar to that of waste 
paper collection. 
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The cans are sorted at the reclamation 
center where any steel cans are separated 
magnetically. It is most important to re- 
move all steel cans since the presence of 
even a small amount of steel in the repro- 
cessed aluminum will degrade the product 
and limit its use. 

The nonmagnetic aluminum cans are 
then shredded to remove the moisture. 

Experiment 14. Examine the bits of 
metal in the polyethylene bag. This is how 
the aluminum cans look after they have 
been shredded in the hammermill. No 
steel should be present among the pieces 
of aluminum. Check this with a magnet. 
Your specimen of shredded aluminum was 
supplied by the Reynolds Metals Company. 

After shredding the aluminum is 
shipped to a reclamation plant for smelt- 
ing. Here it is heated to 1200 degrees F 
and cast into secondary aluminum ingots. 

The secondary ingots are sold for reuse 
in other aluminum applications depending 
upon their alloy content. Some of the 
secondary aluminum is used by steel can 
manufacturers to make easy-to-open can 
ends. 

Experiment 15. All-aluminum _ bever- 
age cans may be readily identified. They 
have rounded bottoms and no side seams. 
Some of them may be stamped “all- 
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aluminum.” The next time you go to the 
grocery store look for them and compare 
them with cans made of steel. Note 
that some of the steel containers have 
aluminum tops to make them easy to 
open. 

Although metal containers are only a 
small portion of the total metal wastes, 
each can recycled not only helps conserve 
valuable resources but saves that much 
space on the solid waste pile. 


TOTAL RECYCLING 


Total recycling has been proposed as a 
solution for solid waste disposal. In such 
an operation everything that goes in as 
refuse would come out as either energy 
fuel, steam or electricity, clean water or 
saleable products. 

Metals would be sorted, melted down 
and processed for reuse; glass would be 
separated into colored and clear to be 
ground for gravel or for use in new 
bottles; garbage would be burned for 
energy or processed into fuel oils or gases 
and charcoal in a pyrolysis unit; paper 
fibers could be separated and made into 
pellets for new paper; poorer quality paper 
and plastics would be burned for energy; 
and water used in the process would be 
treated and reused. 
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Reynolds Metals Company is one of the 
pioneers in the total recycling concept. 
If such a program should materialize, 
resources would be conserved and land, 
air and water pollution would be greatly 
decreased. 

The disposal of solid wastes is a prob- 
lem of the people and cooperation between 
the Government, industry and'the public 
is necessary for successful achievement. 
The field is a challenging one. If you wish 
to pursue the subject further the references 


below will be helpful. 


Organizations: 
Bureau of Mines, Department of In- 
terior, Washington, D. C. 
Environmental Protection Administra- 
tion (Solid Waste Office), Rockville, Md. 
National Association of Secondary 
Materials Industries, New York City. 
Reynolds Metals Company, Richmond, 
Va. 


Publications: 


Cleaning Our Environment: The Chem- 
ical Basis for Action, A Report by the 
American Chemical Society, Washington, 
Dee 169: 

Third Pollution: The National Problem 
of Solid Waste Disposal, William E. 
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Small, Praeger Publishers, New York, 
1971. 


Filmstrip: 

“Recycling Resources,” 15-minute color 
sound slide film, produced by National 
Association of Secondary Material In- 
dustries, Inc. 


Appreciation is expressed to the various 
companies which participated in produc- 
ing this unit. 
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Washington, D. C. 20036 
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